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Figurel. Map showing currently operational and planned stations of the Dense GPS
Array for southern California. Profiles will sample fault systems that extend throughout
greater l.os Angeles. Scattered stations will monitor far-field and three-dimensional
effects. Numbers in narentheses indicate number of stations.

kilometers in size [2].  When the break occurs the surface of the carth can be displaced up to
severa meters. The Santa Susana Mountains, which arc located justnorth of Northridge, grew
ncarl y 50 centimeters during the carthquake [3].  in addition the. sutlacc of the carth was tilted
locally. had the ground surface tilted slightly more the gravity flow of the Jenson Filtration Plant,
located northof the epicenter, would have ceased to work.  These ground displacements and tilts
arc casily measurable with GPS.

Traditionall y GPS data have been collected by periodical] y sctting up a GPS instrument in the
ficld every 1-1 1/2 years. in 1991 four cent inuous GPS stations were implemented in southern
California through a cooperative cffort between several universities (UCSD, Caltech, UCLA,
MI'T’); NASA Jet I'repulsion Laboratory, and the US Geological Survey (USGS). These stations
resulted in the first Permanent GPS Geodetic Array (PGGA) in souther n California. The network
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Figure 3. Elements of the dense GI’S array. Kach site contains a GPS antenna, receiver,
and communications device such as a modem or phone link. The data are downloaded and
processed daily at a central analysis center. Data and solutions are archived.

or water lines will not flow properly. Again, the health of the lincs can be assessed remotely with
the GPS network.

ELEMENTS OF THE NETWORK

The GPS array will consist of 250 GPS stations, cach equipped with a stable monument,
antenna, recciver, powcer, and conumunicat ion device (1 9gure 3). 1 ’he monumentmust be very
stable and well coupled to the ground because we are measuring such small motions. Sturdy
buildings or specially designed ground mounts scrve as stable monuments.

DATA ANAL.YSIS ANI) PRODUCTS

The GPS data will be relayed to a data archiving centes Jocated at JPI. on a daily basis. A
backup center will be located at the Scripps institution of Occanography in San Dicgo. Datawill be
downloaded more frequently should an carihquake occur.  After the data are verified and archived
they wi 11 be processed at both Scripps and JJ']..

At J’']. the data will be analyzed with the GIPSY/OASIS 11 softwarc package [8], which was
developed at J P1.. The software cmploys a square 100t information filter and can produce
decimeter level GPS satellite orbits as WC.]] as Site positions accurate to a few millimeters, Wc will
usc orbits produced at J 1‘1. to compute the station positions inthe G 1 ‘Sarray. After the network
has operated for a sufficient fength of time (about1year) we will aso produce velocit y maps and
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from the dense GPS away will be available on the Internet via anonymous 1°I'P and the World
Wide Web.
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